ROBINSON & COLE . KENNETH C. BALDWIN

Law Offices
BosToN
HARTFORD

NEw LONDON
STAMFORD
WHITE PLAINS
NeEw YOrRK CITY
SARASOTA

W rc.com

280 Trumbuil Street
Hartford, CT 06103-3597
Main (860) 275-8200
Fax (860) 275-8299
kbaldwin@rc.com

Direct (860) 275-8345

November 25, 2008

Via Hand Delivery

S. Derek Phelps

Executive Director
Connecticut Siting Council
10 Franklin Square

New Britain, CT 06051

Re:  Docket No. 361 — Application of Cellco Partnership d/b/a Verizon
Wireless for a Certificate of Environmental Compatibility and Public
Need for the Construction, Maintenance and Operation of a Wireless
Telecommunications Facility off Norfolk Road (Route 44), Winchester,
Connecticut - Development & Management (D&M) Plan

Dear Mr. Phelps:

Enclosed please find the original and twenty (20) copies of the following
information:

1. Final site plans for the approved telecommunications facility off
Norfolk Road in Winchester, Connecticut incorporating the Council’s
Docket No. 361 Conditions of Approval;

2. A Geotechnical Evaluation Report prepared by JGI Eastern, Inc.; and

3. The proposed tower and foundation design calculations prepared by
Engineered Endeavors Incorporated.

Also enclosed are four (4) full size sets of the final site plans. Together, this
information constitutes the final D&M Plan for the approved Winchester facility.

We respectfully request that this information be reviewed and this matter be
placed on the next available Siting Council agenda for approval.

HART1-1500590-1




ROBINSON & COLE.w

S. Derek Phelps
November 25, 2008
Page 2

Please feel free to contact me if you have any questions or require additional
information. Thank you.

ifcerely,
q
Kenneth C. Waldwin
Enclosures
Copy to:

Sandy M. Carter
Kenneth J. Fracasso, Winchester Mayor
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RIDUICALLY REMOVED FROM THE UPSTREAM SIDES OF SILTATION

TO BE PAVED R BUNT ON. SLTANON FENCE 15 TO BE REPLAGLO
AS NECESSAAY TO PROVICE PAOPTR FILTERING AZTCN,

R

3T SLOPE WX
oy ey

4} PIFE AND SWALES DISCKARGE ANEAS (TEWPORARY & PLRUANENT) WAL GE PROTECTED WIH RIPRAS,
ENERGY DISSPATERS AND/OR STILLMG BASHS AS MINCATED.

G} PRE MLETS WILL BF PROTECTED WITH SILTATION FEMCES THROUIGHOUT CONSTRUCTION
AND ML ML DISTURBID AREAS ARG THOROUGHLY STABILZED. |IE

oo | 5 |k [ 5 | o | mones |agr
{1y Al FLL ARTAS SHALL BZ COMPACTED SUFRICIENTLY FOR TMRIR INTEHDED PURPOSE awd AS HEQUIRED 7o | W
T REDUCE SURPING, ERDSIN OR EXCESS SATLRATION, #" PROCESSED AGGREGATE BASE ) | ? 1 1.0 12%
(8) THE 507 SHALL WCT BE PLACED WHILE 1N A FROZEN OR WAICOY GONDTION, WHEN T SUBGRADE WO g L} 1 ! 18 24z
IS EXCESSNELY WET, O IN A CONBIIGN THAT LAY OTWERMSE HE GEVRIENTAL 10 PROPER PG GEPIL To 8F MPNNEED N < R KT ) ) I T2
CRATAG OR PROPOSED SODDNG O SEEDONC, L DL T o
ATER GONSTRUCTAW 15 COVPLETE AND GROUND IS STABILE, CLENY SITS W THE AIPAAP ENERGY
DISSIPATERS / STLUNG BASIN, FEMOVE OTHER ERQSION AND SEQIMENT DEMCES. DRANAGE SWALE
HET 0 SCHE
saEh, BEQUAED APERIENTY ’ CONNDOT MODIFED
LEASE AREA NSPECT AND ELEAA OF VEGETAON Brt—ANNUALLY: ANO AFTER EACH
MUGR AANFALL EVENT RIPRAP BIZES
[ S OF Wiz,
ACOESS DRNEWAY DISPLCT AND QLEAR OF VECETAQN B-ANNUULLY: AND AFTER: EAGH - T
UAKR RANFALL CVENT Sous  pcrs o v SO i 8" SF PAVEMENT SUBCRADE AR ]
RIP-EaP LNED SWALES INSPECT AMO CLEAR OF ALL OVERGROWN Bl-AHNUALLY AND AFTER GACH GRADE COMPAGTED TO | DERSAY PR ASHTO T—29 o B
VEGETATIGN O DEBS. INSPECT NTEGAITT U RUNFAL EVENT 0% ANSHTO g3 " 2
OF STRUCTURE, REPAR/REAACE AS NEG. i Q0. I WAL PATHENT SUBERADE. (WHERE L - B
EEE AETE pELow)
m-paP QUTLETS IMSPECT AND CLEAR OF AL ONERCHOWN BI-ANAUALLY AND HFTER ERCH
WEGETATION OR DEBIS, WSPECT WIEGRHY WAIOR RAGIFALL EVENT
O SURLCTUTE, SEPUR/REPACE a5 .
SEBMENT AT NECESSARY.
- e i
SME RESTORATION NOTES HPE (20 hEOR, |y | rcxfle ABOVE SPRINCUKE 1o B2 A X a5
CRADMIG ACTMITIES ASSOCWTED WiThs LONSTAUCTION OF FHE ACCESS ORNE AMD COURCUND THAT G5 mOT mw.»gau ey |® m m m
RECENE AW RAZ TREATMEMT SHALL BE STABTUZED AS FOLLOWS: w »
T GRAGD JREAS SHALL RECEVE 4§ INCHES OF CLEAN LOJM TOPSOHL SUTMBLE FOR ESTABUSHNENT OF A & = §jm
SEEDIAC BED. ~ 7 SPRHELNE m
2. SUCH AREAS SHAIL B SEEDED WITH A NEW ERGLAND LOGGNG ROAD SEED NTE (NEW EMCLAMD -
BAGKFILL PLAGED ALTERNATELY IM £ LITS oY
WETLAND PLANTS. INC. (413} 548-8000, DR JPPROVED EQUn WOMRIED YO INCLUDE ADCITIENAL m
SPEOES 45 HOTED BELOW, o) BOTM SIDES OF FIFE 70 SPRINGUNE ELEVATEN g
3. 400D SECD/SOI CONTACT SHALL BE ESTABLISHED Y ETHER LKGWT RAKING OR LT SOMPALTION WITH <7 etonm s 1w or
A HAND LER CR Y FRAT. Waef] W UNSUMASLE MATERLL 1§ ENCOUNTEREQ
4. & UGHT MULEN OF 2 Y0 3 MCHES OF CLEAY STAAW SRALL BE APPUED TO SEELED APEAS OV SLOPES o i) | DURME DXCMATION &F PIPE TRENCHES ]
LESS THAN 3:1. A BIODEGRADABLE CROSION CONTRCU BLAMMET SHALL 8E APPLED 1D SEEDED AREAS . . . >
Gnl SOPES GREATER Tamt 31, PRE-SHAPED FOUNDATION 12 ¢
CR_FLAT FOUNCATION WITH P =
USE 07 T3 SeCCur SEED Nek WILL PROVDTE ESTASUSHUENT OF KABITAT FGR COMMON RGADSIDE SKIPPER BACKFLL TAGPED o3
F W 3 T I
[AMELTSCRTES VALS) A RARE BUTTERFLY XNOWN TO INKABIF THIS AREA OF WNCHESTER. o B on, w STl GRADE
TR EHGLAND LOGGMG ROAD SEED WIK .
APRUCATION RATE: 20 LSS/ACRES (2200 SG.FIALB] 1.SUS5 |, [l 11 OF v COMPACTED BACKFHL WATERUL AECUIRED IN ALL FIPE ZONES,
PEA USES {LMPIED 508, CLASSIPCATION SYSTEM). m— ™ -
SPEOES:  SWICHGRASS (PAMICUM WIRCATUL). CREEPING RED FESCUE (FESTUCA FuGRW), LVRE BLUESTEW THE CONTAACTOR WUST PROWDE HECTHG. i o PLTER FASAK, BATE: 75578
{SOZACRLY SCOPARUN). BG BLUESTEM UNDROPOCGN GERARGE), VRGN Wi0 AYe (ELTVUS VRGNICUS). ACCOROANEE T Doty BEEO e o 24 TRE v
AN GAASS (SORGMASTRUN NUTANS), PARTRIDGE PEA {CHAMARCRISTA FASCIEVIATAY, SOF RUSH LIUNCGS ENGINEER, THE TRENCH WALLS WAY HE CUT BEDENG & [I—— TR
CFFUSUS), WPLAG BEMTCRASS {4GROSTIS PESENNANS). PATH RUSH (UM Tous), DEEe TONGUE LOPE O THE WATURAL SNGLE OF REGSE FOR THE SO O pesginrig
(PAmCOL GAGATOM). WHICHEVER 13 GREATER, - THICKHE S THICKNESS TE DETAILS
3 WHERE PPE S HSTALED WM LESS ThAN 2° 0F COVER, ALL BACKFLL SATERWL ) LR
AADAICN OF SPECAL SPECIES FOR AMELYSCIRTES VWUS: THROUGHIUT THE PIPE ZONE IS TO BE CLASS | WATFRAL SECTION A=A AND NOTES
ADIKT F000 SCARLES oo BETIRSS TEEGUS (0RISTS SCadR
UPLA GRASS (+GROSTIS PEREHRANS} g
HUE “ERVAN VERBENA ST NTCAASS TACROSTS SrmLaearia} STLLING BASIN
SELTREAL (PAUNELLA VULEARS] SSNS LB} q MOT 10 EEALE q HOT TO Stall
NENTUENY BLULCAASS (POA PRATENTIS)
LARVAL NOST FLANTS SERMUTA GRASS (CTMOGOH TACTVLON) -
COWWCH CAT {AVERA SATHL]
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UNISTRUT PRE/ONGUI CLAIP PIIID OF
P2388-35 {GUV) (TYRICAL) FOLLOW
WANUF, RECOWUENDATICNS FOR BOLT
TORGUE

3 442" 0. Post

P DAA CAB,

2. COMTRALTOR YO WAKE PROMISIONS FOR
NOUNTIMG ELECTRICAL PANFLEGAAD AKD
GENERATOR PLUG ON ONE SIOE WM
QPPOSIME FOR TELCD: CABINET,

RIES:
1 PROVIDE 3/4” PRESSURE TREATED PLYHCOD

BANTEQ BATILESHIR CAFY ON 4Ll SIOES (W0
COATS) ANG COWSED BY & GAV, STEEL OR

SURPORT FRAME

374 SCHAD AIPE (O
QR 34 RCS CONOUT
{CALY) {TYP}

3
FEW Y0 LOCATE,

 CORMER, aare,
END O SUAL PaST

EAEAD 8° GRaVEL T
SURFACE 1'=0% \
BEYIN FENGED GOMAGUND,

o THH CAUSHED TTONE
SURSLCE G STAETIZATON
Agic,

CRADE TO CRAR &5 SHOWN Ok

MARATY STABILIZATION u.mxat_
FLACTD A COUPICTED
SUBGRADE.

{9\ SHELTER ELEVATION
G S /80« v-0" (NORTHEAST)

FINISH GRADE
oft GRIUND
1173 M
al £

FHOM GRAE

LTS OF ERUSHED STONE
SURFACE.

2" X 8" PRESSUAS TREATEQ
/! W00 GURE.
Wnﬂa!é AL
- - . 2' % 4% ¥ 18" LOHG

THEATED WOOD STAKE AT
5-0" ox.

WOVEN WIRE FENCE NOTES
1. GATE ROST, COANER, TERMOUL OR PULL 08T 2

172" o SCHEDULE 40 FOR GATE WIDBAS UP THRU &
FEST QR 12 FEET FGR DOMBLE SWING CATT PER
ASTU-F1O83,
1. LNE POST. 37 » SCHEDILE <3 PIPE PER
ASTH~F1283,
3. GATE FRANE: 1 1/2° @ SCHIDULE 40 PIVE PER
AETW-F1083.
4, TOR ML & BRACE RML 1 1/2° W SCHEDILE 40
w FIPE PER ASTU-FICAY,

3. FABRIC: 52 GA CORE WAL BIZE 2° WESH,
FONFGRUNG 10 ASTL-AI53.

5 TE_WRE WNNUM 11 GA CACVANTZED STEEL AT
POSTS ANJ RAZS A SINCLE WRAP OF FABRIG TIE
AND AT TENSION WIRE BY KOG RINGS SPACED b
247 TERLS,

3 TENGOW WIRE: 7 GA GALVANTZED STEEL

8. BARED WIRE: DOUBE STRAID 13-1/2° 0.
TWISTED WIRE O WATCH W/TABRIE 14 G4, 4 PT,
EARBS SPACED CM APFROWIMATELY 57 GENTERS,

. GME Lafcr: DROR GOMN LOCKALE FORK LATCH
D 100K, kEYED AL FOR ALL STES 31 &' Gae

0. WG w g VERTICAL + 17 BARBED WINE VERTIEAL
DINERSICH,

AKISHED nn.-amJ|

FRSHED GRADE
TG MATCH ERISTING
COMIMGNS:

RED PLASTIC WaRHING TAPE N

BACKFILL W/SUTaBLE
MATERAL COUPACTED 10
BEX NAXIMUY DENSATY

7
|

30" Mrakuy
COVER

(5T D 1857) /
CLEAN FLL
BURIES CONDUT(S) ™.
(SEE GEMERML MOTES M
FOR SIZE M0 DUsNYINES) M

s

OIS
. THE CLEAN FILL SHALL PASS THROUGH

FINISHED. GRADE
10 WATGH EXISTING
CONDITIONS

CABLE WARNING TARE (REO}

BACHFILL W/ SUTAECE i
MATERRL COMPACTED TO
5% MAXIMUM DENSTY

st b 783%) .

48 MM
COVER

GROUMD FING CABLE [SEE ——m,
THIS QRAWING FGA ROUTING]

nﬂ&mwama:zutammi:f
CORDUCTIVE CEWENT |
BOX24, TVRICAL ELEGTRIC ]
HOTICH COMPANY, [NE.

PHOKE F (85013798515

AQEES;

A 3/8" WESH SCREEN

AN SHALL WOT CONTAIM SHARP STONES, OTHER BAGKFRLL SHALL

NOT CONTAIN ASHES. CINDERS, SHELLS,

FROZEN WATERIL, LOOSE

DEBAIS DR STONES LARGER THAN 27 IN WAXIMUM DIMENSION, ?

2. WHERE EXISTHG UNIUTIES ARE LIXELY TO BF ENCOUMTERZD,
CONTRACTUR SHALL HARD DI AND PROTECT DTG UTRIMES.

HOF 18 SEALE

GAIE POST COUBLE SHTE
COUBLE SHING GNTE - CLR 0RNG
SEE PLAN ON SWEET ©-7

o0 s
- e— MRE WRERE
BRACE Rai }_,
AT GATE

ETCNHE PROVIDE
FRETCHER v INTERWEDIATE
DuccHaL ROD CVER 30 D'
WSTEEL . TOTAL Wioi
yEe N
e < FORK LATCH
FIHISH GRADE 7 wam LgeK
oA GrolD -

“FFoumoanon

/10" SHELTER ELEVATION
o)/ wead AT T (BOUTHEAST)

"1 eaRmER GATE CONSTRUGTION NOTES

1. GATE POSF 3' p SCUEDULE &0 FOR GATE WOTWE UP THAU 0§ FEET OR 11 FSET FeR
SOUNLE SWAG BARRIER GATL PER ASTH~T1053,
T GATE TRAME: 3 SOADUE 40 FFE IR 43TH-FIN

14476 QAT WA
(rTRICAL)
Vi
RrEg'D PIMSHED
SEE PLUA DA LOCATIONS GRAGE

CAST={~FLACE CLASS 4 it
e G CONCRETE FORMNG |/

67 SCHEDULE 40 CARBON
SPEEL PIRE ASTY A 83
FILLED WITH CONGRETE D
PAINT YELLOW.

BACK FILL SKALL NOT CONTAIN ASHES. CINCERS, SHELLS,

" FROZEN WATERIL, LOOSE OEBRIS R SIOMES LARGER ThAW

2700 MAKIMUM DIMENSIGN,

WHERE EXISTNE UTHITIES ARE LIKELY TO BE ENCCAINTERED,
CONTRACTOR SHALL HAND BIG ANO PROTECT EXISTIRG UTILTIES.

TYPICAL BURIAL GROUND CABLE DETAIL

T STE PAQ YNVERSML CANTILVER /M

>

HHDZ4-K & CAM STHIT BRIDGE CMANN

Tk

SNE PRO UNMERSAL VERTICAL
| TRAPETE KIT (B4 VT12). WAKUUM

o

CRUSKED STGHE BASE  ~— B

CABLE SPAN =+ 3'=0%, THAICAL

ANTENHA CABLES. ARRANGEMENT
BY CONTRACTLR,

E BRIGE SUPPORT POST (SITE PRO FEE
LOULUN P/N PI216). CUT POST LENGTH N
FIED BY REUWNG UNCAFPED (D, AEFER

=0 WM
B\ BOLLARD DETAI
ﬂ‘ HAT TO SCAE

3 CIHTER WPRIOHT MW MGLE ERATEE: | 38 ¢ SCHEDIRE 43 POIE FER ASTU-FIGLL

& MMNGEL DOUSTRIIL OSTIET HKOTS (0L
5 NOUSTULL DRZH ROD AND LATCH,
B, PRCVDE CARS O FOTTS AMD UPRGHTY

{8\ BARRIER GATE DETAIL
(G-e/ worm s VTR

STANDARD. AGGRECATE
FSH, TYP.

/1T SHELTER ELEVATION
\ -4/ e 10"« o' (NORTHWEST)
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TO SFE FRO FDR RECOWLENDED POST e
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15 Dok
EQUPNEHT SHESTER B
LGN
. = Ery
TIE DOWN PLATE, TYE.
3 OF (4], PLATES M
E] ATIHUENT muchigRs
O AL IF, BARS w PROVED B CELLOGH,
L - 2 REFER T SPLOnie
EHELTER SWCP
CRAMINGS FOR
NSTALLATION | DCATONS
J— RH SPLEINEATONS,
RENE, A3 Sown, 0%
FROMOE HOOKED SPUCE
S, REFER 15
SECTIONS AND DETALS
For Rowe wtes. ] 4 M
| 3y
T JE— =

I COMPONENTS.
S . S
g .

1. BEMANG SMIMS, TIE-OOWN PLATES AND ASSOCUIVD NSTALLATON AHCMORS PROWDED BY
CELLUOM, SOATRACIDAR SWALL VERIFY AL SHIW & TIE_DOWN GUANTITIES AND LOCATIDHS

SEE DETAL 2/C-3 FOR

G S
i PER WANFR.
REDUIRELTHES

30'-0" {OUT~10-0UT) FOUNDARIH WALL

f BRG. aRe, 4 Rc, § BrRc 4_ BRG.
IF sumi i - T L]
Ear UL Qs \ EQuAL
€ T oW |
j o |
o aole
T

DE_DOWN | (4 TOTALL:
SEE NOTE BELOW,

.a

BEARING. SHN Wi,
{10) © 8-0" ac AX,
SE HOTES BELOW.

[OUT=T0 0T
FOLMBATION WAL

WD CELLION PRI 79 SERFORNNG FOUNDATIIN WORK.

SR/ TOP OF WAL TORERARCE 1S 1744

TOR 8" OF FOLNOUTON SIDES WUST BE FORVED FLAT Y0 ACCEFT TIC-UOWN PLATES,

e
||||||||||| - .
I T
A J LS
]
13 -4" —
HOTE
1. B/FIG, ELEVATION AT ¥'-4' UNIMUM BELOW FMISHED CRADE. (TYR)

TP OF CGHE. LANONG

374" OuurE
e

VERTLAL M 13 1nilFS HOMZONTAL
ez, VR,

e ECAE; 318 w1 0"

3747 cHAIFER (TP)

SEE DETAL 2/C-5
§FoR coupoREnTS

Yyl

AISH oe&nli/

TR

¥ viF)
58" (uF}

q SALE: Y

Tl —

B GRS

{75\ ENTRY STOOP DETAIL - ELEVATION

FIIEH FACE OF PREFAS EQUIEMENT ="
SUIDING BEYQHD

ToR OF PHISHED SMERTER FLOOR |/
i

PIGH 1871

rwl”

SEE FLAN

47 COUPACTED GRAVEL REFER TO CELLICH
avir o Wil PoLr
BULK WIED BARRIER  ADOL INFGRUATION

FREFAS EQUIP. PLUG.
PN FLOOR. & WALL

SHOP CRANINGS FOR

8° OF CAVSHER STONE CA nntvﬁauw
EXIETING MATERAL {IF ACCEPTED)

8" COACHETE SLAB GH GRADE HAUNCSES AT
PERILETER AND REINFORCED MTH 86—

RY STOOP DETAL - &

\E=5/ Tseue saera

0

A B R TR R e SRS SR

PP D

ONTSUOUS NEY

BEARING S¥iM HeN. OF (£0}
9 807 o, WK, SEC
BOTES OW DETAIL 175,

2~5 CONTIRUAUS
_ | [Tree o)

E

WIPWLG Wik,

CONTHUOUS 1° COMPRESSIELE oo AILLER.
SEAL JOUT WITH URETHIME CRIRX

EQUIPMENT SHELTER BY CELLXION VERIFY ALL SHELTER
DIMENGIONS, EQUIPMENT DIMENSIONS, EQUIPMENT LOCATIONS
AND UTILITY OPENNGS WITH BULDING SHOP DRAWINGS PRICR

TO COMMENCEMENT OF WORK.

Wy (TR}

[ e

386 PL

BEARING SHIM WM. OF {10) -
© F=-0" an WAL RIEA TQ
CELLEXION SHOP DRAWINGS

FOR 0L INFORMATICH

34" craureR
) \
FINIGH GRADE:

PREFAS EOUIP, BLOC.: -7

7 1
£

7 #6 s
CEHT. (Tve) L

¥
Ed

V-0 10" &

-

2" WIN. SPROFOUL HIGHLOAD :5\ﬁ
EXPRUOED POLYSTRENE mSULATION
[EXTEND 1°~0" b, SEYOND ML
FOUNDATON EDGES)

(ems/ woae vamro

HOH=WOVEN
CEOTEXTILE FAERIC
z/l|.lrl 2 uIN, SO

e UNDISTURBED
VRGN SOIL

127 WiN, CRUSKED STANE AL

EQUNDATION NOTES:

1. F MY FIELD COMDIMONS DIST WHICH PRECIUDE COUPUAMEE WITH MHE
BRAWIGS, THE CONTRACTCR SHALL IWMEDLATELY SNOTFY THE CHGINEER
AHD SKALL NOY PADCEED WIH AMY AFFECTCD WOAK,

GUMENSIONS AHD DETAYLS $HALL BE CHECKFD AGAMNST THC PR
MANUFACTURER EQUIPMENT BUILDIMG $HOR DAAWINGS.

THE CONTAACTOR SKALL VERIFY AND COORDINATE THE SIZE ND
LOCATICH OF ALL QPENINGS. SLEEVES AND ANEHOR BOLYS AS REQUIRED
A AL TRABES,

4. REFER TO DRAWNG T| FOR MDMRRAL WOTES AHD REQUIREMENTS.
SITE NOTES:

THE CONTRACTOR SHALL CALL UTILTIES PRIOA T0 THE JTART OF
consTRUCTIaN,

% ACYVE DOSTIHG UTILMES. WIERY EHCOUHTERED M TWE WORN, SHALL

UTLITY FRECLUNE COMPLETION CF THE WORK I ACCARCANCE WITH THE
GONTRALT DOCUMENTS.

ML RUDEGH, STUPS, DEBAIS, STCHS, STONTS AMD- OTHER REFUSE
SULL BE REMOVED OFF SME AND BE LEGALLY CISACTED. AT #O
JODMORAL EosT,

THE SITE SHitl 6L GRADED TO CALSE SURFACE WATER TO FLOW kY
FROW THE FQUIPUENT AND TOWER AREAS.

NG AL OR EMBAMKWENT WATERIAL SHALL BE PLACED ON FROZEN
CROUND. TROJEN WATERULS, SHOW OR ICE SHALL NOF B2 PLICED
ANY AL OR EUBAMMMENT.

THE SUBGRADE THALL BE COMPACTED AND BRAODUGHT 10 4 SMOSTH
UNIFORM GRDE PAIOR T3 FIHISHED SURFACE APPLICATION.

THE LAELS OF THE CDWPCUND DISTURBED BY THE WOAK SHAL 6F
RETURNED T THER GAIGINAL LONDERaN,

5 CONTRAGTOR SHALL WIN3SZE DISTURGANCE TO EXISTING. SIE DURING
CONSTRUCTION, EROSION CONTROL WEASURES, L BE 1M
SOUFORUIAGE W THE LOCAL CUBELWES PR ERGHON Mip SEDIENT

ANV FIEL CONOTIONS EXIST WHICH PREGLUDE COWRLUNCE WITH THE

ARSFACTOARY RESDCVED.

10, DYMEMSIONS AND OFTAMS SMALY, O CHECKET AGANST THE RRE
MANUFACTURED EQUIMENT BUICDING SHOP DRAWMNGS.

11, THE CONTRACTOR SKALL VERUY AND COGRIMATE THE SIZE AND
LOCATION ©F AL OPEHINGS, SUEEVES ANO AKCHGR BOLTS AS REQURED
£ AL TRADES.

COMPACTED GRAYEL BLL:

1. GOMPAGTER GRAVEL FLL SHALL BE FURNISHED AND PLACED 45 3
FOLMDATION FOR STRUCTURES, WHERE SHCWN ON TE CONTRACT
ORAMINGS OR DIRECTED BY THE EHGIEER,

ERIVEL SHALL CONFORU T0 THE REQUIREMENTS OF AMCLE L0707 F
THE CONNECTICUT D.O.T. STANCARD SPECIFICATRING, AOMIALRES AND
SURFACE PROTECTVE MATERULS USED T FREVENT THE GRAVEL FROU
PREEZING WMUST WEET THE APRAOVAL OF TWE ENGINGER, T LARGEST
STONE SIZL SKALL BE 3-1/2 INCHES,

SAMPLES OF THE MATEAWL TG BE_USED SHAL BE DELVERED TO
THE JOB SITE & CATS BRIOR T 1S INTENDED USE SO T war BE
TESTED PR APPROVAL

AFTER ALL EXCAVATICN HAS BEEN COMPLETED, GRAYEL SHALL BE
QERQSTED [N LAYERS MOT EXCEEGING SIGHT ma. INCHES W DEPTH
CVER THE AREAS. IN EXCEPTIONAL CASES, THE ENGINEER WAV

WATER SHALL BE AQOG) Al SENTLE PUCDLING FERFORMED IF
AJTHCRIZED, GEMPAGTED GAAVEL FLL SHALL BE PREVEWTED FROW
FREFZING BY USE OF APPROVED ADMIXTURES OF @Y USE oF
APPROVED PRUTECTIVE MATERWLS Ot THE SURFACL. DR BOTH.

CONCRETE AND REINFORCING STEEL NOTES:

. w:y CONCRETE WORK SHALL BE N ACCORDANCE WITH THE ACI 30T, ACI
18

Ui, CONCRETE SHALL DE PORMAL WEWGHT, BT AR ENTRATNED WID4 &
Wil SLUMP OF 4 AND SHALL HAVE 4 WNINUM GOMPRESENE
STRIMOTR OF 3000 PS| AT 28 DAYS. UNLESS MOTED OTHERWISE O
THE GRAWIRGS.

REINFORGING STEEL SHALL COMFORW TO ASTU ASIS, GRACE 80,
DEFORLITD SARS. WELDEG WIRE FABRIC SHALL CONFORM 70 ASTU A1B3
WELDED STTEL WIRE FABRIC, SPUCES SHALL BE CLASS 'B' AND all
OGRS SHALL HE STANDARD UNLESS OTHERWISE INDICATED,

THE FOLLGWiNG ki CONCEETE COVER SHalL BE PROVOLD Fow
FEINFORCING $TEEL UHLESS QTHERWSE NOTED OH THE DRAWIMGE:

CONCRETE CAST AGAINST EANTH...

CONCRETE EAFOSED YO EARTH OF WEATHER:

142 W

CONCAETE MOT EXPDSED 10 EARTH OR WEATHER OR NOT CAST AGWHST
THE GAOUND:
SLAB AHD WAL,
BEAMS SND

ALL EXPOSED EDCES OF CONCRETE 10 RECEIE A 3/4° CHINFER M
ACCORGANCE W Act JO1I SECTION 4.2.8,

. COACRETE EQUPVERT PaD TO RECEME & BRUSHED FeysH,

MSTALLATION OF CONCRETE EXPANSION/WEDCE ANCHOR, SHALL BE PER
WARUFACTURSR'S WAITTEN RECOMMENOED PROCEDUAT. THE ANCHOR
BOLT, OOWEL R AOD SHALL CONFORM T LWHUFAGTURER'S
RECOMWENDATON FPOR EWEGUEHT DEPTH OA A5 SHOWN ON IHE
DRAMNGS, NO RESAR SHALL BE CuT DURING GRILLNG WITHOUT BRIOR
apvEw B TWE ENGUHEER,

GENGHID B Gic
ORenN Br, oue
HKD e cre

T P — BT W
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[ &e |
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allerracon comeany

201 Hammer Mill Road
QOctober 31, 2008 Rocky Hill, CT 08067

Phone (860) 721-1900
Fax (860) 721-1939
www.terracon.com

Mr. Carlo F. Centore, P.E.

Natcomm, LLC

63-2 North Branford Road

Branford, CT 06405 Advance Copy by Email

Re:  Geotechnical Evaluation
Proposed Communications Tower — Winchester PCS
Norfolk Road (Route 44)
Winchester, Connecticut
Terracon Project No. J2085192

Dear Mr. Centore:

JGl Eastern, Inc., A Terracon Company (Terracon) has completed the geotechnical engineering
evaluation for the proposed communications tower at the above-referenced location. Qur
services, which were conducted in general accordance with our proposal dated September 25,
2008, are subject to the limitations contained in this letter report. An environmental assessment
was not part of the assignment.

SITE AND PROJECT DESCRIPTION

The site is located north of Norfolk Road (Route 44}, south of Colebrook Road (Route 183), and
just to the east of an unnamed pond in the Town of Winchester, Connecticut. The site is
undeveloped and moderately to heavily wooded. The 100-foot by 100-foot lease area slopes up
to the northwest from approximately Elevation (El} 1,138 to 1,150 feet. However, the proposed
access road slopes steeply up from Route 44 to the lease area from approximately El 990 to
1,140. Large boulders and possible bedrock outcrops are visible at ground surface within the
lease area.

The project consists of constructing a 150-foot high steel monopole communications tower with
associated equipment cabinets within a 50-foot by 75-foot fenced compound. The
approximately 1,300-foot long access drive will be gravel surfaced. The proposed tower lease
area, existing conditions, and test boring and probe locations are shown on Figure 1, Exploration
Location Diagram.
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SUBSURFACE EXPLORATIONS AND CONDITIONS

JGI monitored the advancement of two test borings (JB-1A and JB-1B) by New England Boring
Contractors Inc. of Glastonbury, Connecticut on October 27, 2008. Because of access issues,
the all terrain vehicle (ATV) mounted drill rig could not reach the tower lease area. The test
borings were therefore drilled on the access road, as close as possible to the proposed tower
location. JB-1A was advanced with 4-inch diameter solid stem augers (SSA) to refusal on
bedrock at a depth of 9.5 feet below existing grade. Soil samples were obtained semi-
continuously to a depth of 8.5 feet with a standard 2-inch outside-diameter split-barrel sampler.
Standard Penetration Tests (SPTs) were performed at sampling intervals, in general accordance
with ASTM D1586. The drill rig was then offset by about 15 feet to the north to advance JB-1B
for rock coring. JB-1B was advanced with 4-inch diameter SSA without sampling to refusal on
bedrock at a depth of 11 feet below existing grade. Flush wall casing (FWC) was set and the
bedrock was cored from 11 to 17.5 feet with an NQ2-size core barrel prior to termination of the
boring.

Five probes (JP-1 through JP-5) were advanced using a hand auger or spade to evaluate the
subsurface conditions around the proposed tower foundation. The probes encountered
generally similar conditions to JB-1; however, bedrock was encountered closer to ground
surface. The probes were terminated at refusal on boulders or bedrock at depths ranging from
0.7 to 2 feet below existing grade.

The exploration logs are attached. The ground surface elevations on the exploration logs were
obtained by interpolating from contours on Natcomm Drawing C-1 Site Plan, dated July 30,
2007.

The subsurface profile in the probes within the lease area consists of forest mat over subsoil,
underlain by bedrock. Boulders overlie the bedrock in places. There may also be a relatively
thin giacial till layer, as encountered in JB-1A and JB-1B. The forest mat, which is about 2 to 3
inches thick, consists primarily of dark brown, medium to fine sand, some silt, trace organics.
Subsoil, encountered below the forest mat, generally extends to the bedrock surface, which is
likely less than a foot below ground surface in some locations. The subsoil consists of generally
loose, dark brown, fine sand and silt, with roots. The glacial till encountered in JB-1A and JB-1B
consists of dense to very dense, brown, coarse to fine sand, fittle silt and gravel, occasional
cobbles and boulders.

Based on an assessment of the rock core from JB-1B and our review of the Bedrock Geologic
Map of Connecticut (1983}, the bedrock consists of hard, gray, medium grained, slightty
weathered gneiss. The Rock Quality Designation (RQD) values from 11 to 14 feet and from 14
to 17.5 feet were 89 and 77 percent, respectively, indicating a good in situ bedrock quality. We
would expect similar bedrock at the tower location.
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At the time of drilling, groundwater was observed in JB-1A at a depth of 3 feet below existing
grade. Groundwater was not observed in the shallower probes within the lease area.
Groundwater levels will vary depending upon season, precipitation and other conditions that may
be different from those at the time of exploration. Perched water may exist seasonally above the
relatively impermeable bedrock surface.

In situ soil resistivity testing was completed on October 29, 2008. Resistivity testing was
performed in accordance with ASTM G57 by the Wenner Four Probe Method using a 16gl Earth
Resistivity Meter. One resistivity line was completed with electrodes spaced at 5, 10, 20, 30,
and 40 feet. Because of space limitations, one resistivity line was completed with electrodes
spaced at 5, 10, and 20 feet. At the time of resistivity testing, the soil at the surface was moist.
The location and orientation of resistivity lines are shown on Figure 1. The resistivity test results
are summarized below:;

Resistivity (ohm-cm)

Electrode Spacing (ft) Line 1 Line 2
5 676,950 659,700
10 842,600 792,800
20 1,087,700 1,022,600
30 959,400 Not measured
40 1,041,750 Not measured

FOUNDATION TYPE AND DESIGN RECOMMENDATIONS
Tower

The tower may be supported on either a monolithic mat or a pier and pad foundation bearing on
the bedrock, or on structural fill or minus %-inch crushed stone placed on the bedrock. The
tower foundation may be designed on the basis of a net aliowable bearihg pressure of 8 kips per
square foot (ksf). The net allowable bearing pressure may be increased by one third for transient
loadings, such as wind and seismic. Bearing pressure is unlikely to govern the design, with
overturning determining the size of the foundation. Settlement of the tower foundation should be
negligible if founded directly on the bedrock or on a few inches of structural fifl or minus %-inch
crushed stone placed on the bedrock.

An ultimate friction factor of 0.5 may be used for calculation of the sliding resistance between the
bearing materials and concrete surfaces. A factor of safety of at least 1.5 should be applied to
the sliding resistance.

If the concrete of the mat or pad is not placed directly against the cut face of the bedrock, an
ultimate passive earth pressure coefficient, K, of 3.0 and a total unit weight (y) of 125 pounds
per cubic foot (pcf) should be used for the calculation of passive resistance provided by
compacted backfill adjacent to the tower foundation. The passive pressure calculated with these
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parameters should be reduced by at least a factor of safety of 3, to reflect the amount of
movement required to mobilize the passive resistance.

If the concrete of the mat or pad is placed directly against the cut face of the bedrock, passive
resistance may be estimated using an ultimate passive pressure coefficient, K, of 6.0 and a
total unit weight (y) of 165 pcf. The passive pressure calculated with these parameters should
be reduced by at least a factor of safety of 1.5.

Control of backfill compaction above a pier and pad foundation wilt be required to provide uplift
resistance. Care should be exercised during excavation for the tower foundation to minimize
disturbance to the soil and/or bedrock surrounding the excavation; disturbance to the adjacent
soil and/or bedrock will influence resistance to lateral loads.

Rock anchors may also be installed to provide uplift and sliding resistance. Either cement
grouted or resin rock anchors could be used. For cement grout rock anchors, an ultimate bond
stress between competent bedrock and anchor grout equal to 200 pounds per square inch is
recommended. A factor of safety of at least 2 should be applied to the ultimate bond stress. For
resin rock anchor design, a rock unit weight of 165 pounds per cubic foot is recommended to
estimate the weight of bedrock engaged within a theoretical zone of influence. The zone of
influence is a cone defined by lines drawn at a 40-degree angie from the midpoint of anchor
bond length to the rock surface. The factor of safety based on dead weight resistance may be
taken as 1.0. We recommend that the upper 5 feet of rock be ignored when calculating the
required bond length. For anchor design purposes, the bedrock surface should be taken at a
depth of 6 feet below existing grade. The minimum bond length should be 15 feet. The design,
installation, and proof testing of rock anchors should be completed in accordance with the
manufacturer’'s recommendations -

As an alternative, the monopole tower may be supported by a drilled shaft/rock socket
foundation embedded into the bedrock. Rock strength parameters associated with the design of
a drilled shaft/rock socket are summarized on Table 1. We anticipate that the length of the
shaft/socket will be governed by the lateral capacity required to resist live loading, such as the
combination of wind and ice. An allowable deflection at the top of the shaft/socket of up t0 0.5

inch is considered acceptable for calculating laterat capacity. '

The minimum shaft diameter should match the diameter of the monopole base. The
compression capacity of the shaft/socket will be based on allowable bond and end bearing in the
bedrock. The uplift capacity of the shaft/socket will be based on allowable bond in the bedrock.
The shaft/socket should be designed to resist tension loads; reinforcing steel shouild be installed
throughout the entire length of the shaft.
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Equipment Cabinets

The equipment cabinet pads may be supported on concrete pier foundations or strip footings
bearing on bedrock or slabs-on-grade deriving support from the bedrock. An allowable bearing
pressure of 4 ksf may be used for foundation design of piers and strip footings. Settlements of
piers and strip footings founded on or within the bedrock will be negligible. Strip footings should
have a minimum width of 12 inches. Piers should have a minimum side dimension/diameter of
12 inches.

Slabs-on-grade should be underlain by a minimum 12-inch thick layer of compacted structural fill
or minus ¥%-inch crushed stone placed on bedrock. A modulus of subgrade reaction (k) of 250
pounds per cubic inch may be used for design of slabs constructed in this way. Consideration
‘should be given to using dense insulation boards (Dow Styrofoam Highload, or similar) under
and adjacent to lightly loaded slabs-on-grade, to provide the equivalent of 3.5 feet of earth
cover, thus reducing frost penetration.

Air entraining admixtures should be used for concrete exposed to freezing. To reduce the
likelihood of frost heave, the underside of foundation elements shouid be at least 3.5 feet below
adjacent finished grade, unless founded directly on sound, competent bedrock or adequately
protected by insulation boards. '

Permanent Slopes

From the site topography and planned contours, only minor grading will be required to develop
the site. Design of permanent soil slopes, if required, should be based on a grade no steeper
than 2H:1V.

Forest mat and organic subsoil, i.e. subsoil with visible roots, should be removed prior to placing
fill for any slopes. Soil placed to create fill slopes should be compacted to at least 92 percent of

-the maximum dry density, as determined by ASTM D1557, Method C. Organic subsoil should
only be re-used in fill slopes within 12 inches of the surface of the slope.

We recommend that any permanent slope surfaces be vegetated or covered with riprap stone
underlain by a geotextile separation fabric (Mirafi 140N, or equivalent) to reduce erosion.
Temporary sedimentation and erosion control methods should be implemented during
construction and left in place until the slope surfaces have become stabilized.

Seismic Design Criteria
Seismic design requirements for the State of Connecticut are based on the Connecticut State

Building Code, which incorporates the Seismic Design Category approach from the 2003
International Building Code. The Seismic Design Category determination is based on:
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+ Building iImportance (grouping based on use of building)
* Mapping factors (expected maximum considered ground motions)
+ Site classification (soil type)

From our explorations, we consider that the site subsurface conditions match the General Soil
Description of “rock™. The Site Class is therefore B. We expect that the communications tower
will be classified as Category [ll Seismic Use Group, i.e. "designated for emergency
preparedness, communication, and operation centers and other facilities required for emergency
response”. Based on the above, and a review of USGS National Seismic Hazard Mapping, we
consider the facility to be in Seismic Design Category B. This determination should be confirmed
by the structural engineer. The site is not susceptible to liquefaction in the event of an
earthquake.

EARTHWORK AND CONSTRUCTION RECOMMENDATIONS
Site Grading

The lease area slopes down to the southeast. We understand that this slope will essentially be
maintained when the fenced compound is developed. Only minor site grading will therefore be
required. However, prior to placement of fill, the forest mat and organic subsoil should be
removed. .

Bedrock Excavation

Although bedrock excavation can generally be carried out either by explosive or non-explosive
methods, because of the type and quality of the bedrock, we consider that controlled biasting wil
be more economical and efficient at this site than non-explosive methods, such as using a
hydraulic ram. Controlled blasting methods should be specified to excavate rock safely.
Controlled blasting methods should control overbreak at the excavation perimeter, and should
limit the peak particle velocity at adjacent structures to a maximum 2.0 inches per second.
Blasting mats should be used on all pre-split and production rounds.

Prior to blasting, the blasting contractor should submit proposed blast methods for typical pre-
split and production rounds, and lift sizes to the project engineer for review. Specifications
should require the blaster to be licensed with the State of Connecticut and to provide proof of
experience with similar types of projects and constraints,

Compacted Structural Fill

Imported structural fill, if required, should conform to the gradation requirements for Bank or
Crushed Gravel (M.02.06, Grading B) as defined by the State of Connecticut Department of
Transportation Standard Specifications for Roads, Bridges and Incidental Construction (Form
816) 2004. Crushed stone, where used, shouid have a maximum particle size of % inch.

8
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Structural fill, or crushed stone if used, should be placed in loose lifts not exceeding 12 inches in
thickness. Structural fill should be compacted to at least 95 percent of the maximum dry density,
as determined by ASTM D1557, Method C.

Excavated inorganic subsoil, and glacial till if encountered, may be re-used as common fiil for
minor site grading, fill slopes, and backfill adjacent to and over the tower foundation, provided
they can be adequately compacted. These soils will be sensitive to moisture and lose strength
quickly when wet because of their silt content. Consequently, the recommendation for re-use of
these s0ils is only applicable during periods when the climate and moisture are favorable for re-
using silty soil as compacted fill.

Mat and Equipment Foundation Subgrades

The foundation bearing subgrades should be prepared by the contractor as outlined in this
report and ohserved by a geotechnical engineer, prior to foundation construction. Fill or concrete
should not be placed on frozen subgrades. Frozen material should not be used as fill.

Forest mat and subsoil should be removed within the foundation bearing zone of the tower
mat/pad. The foundation bearing zone is defined as the volume beneath 1H:1V lines extending
downward and outward from the lower edges of the footing. The forest mat and subsail should
be removed within the foundation bearing zone of the slabs-on-grade.

Upon completion of foundation excavations, the bedrock subgrade should be observed for open
joints, loose rock, and uneven surfaces. Bedrock subgrade steeper than 4H:1V should be
benched to provide a relatively level bearing surface. Minor irregularities in the rock surface may
be filled with lean concrete to provide a level working surface. Small amounts of minus %-inch
crushed stone could also be used to provide a working surface. The joints in competent bedrock
should be tight; care should be taken not to displace the joints in the bedrock during excavation.

Excavation for the tower foundation will likely require removing large diameter boulders in
addition to the bedrock. Where boulders are greater than 2 cubic yards, specifications typically
allow their removal to be classified as bedrock excavation. Boulder removal may require
blasting, mechanical methods, such as a backhoe-mounted ram, or the use of expansive
agents. We recommend that the contractor familiarize him/herself with site conditions in this
regard prior to construction.

Drilled Shaft/Rock Socket

The shaft/socket should be aligned vertically. The drilling method or combination of methods
selected by the contractor should be submitted for review by the geotechnical engineer.
Concrete placed for the shaft/socket should have a minimum 28-day unconfined compressive
strength of 4,000 pounds per square inch (psi). Concrete should be placed through a tremie

pipe.
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Temporary Excavation and Dewatering

Excavations greater than 4 feet deep will be required for construction of the tower foundation.
Temporary construction slopes in the subsoil and bedrock should be designed in compliance
with recent governing regulations. Construction slopes should be cut to a stable incline or
braced, depending upon the excavation depth and encountered subsurface conditions.

Construction slopes should be reviewed for signs of mass movement. If movement/potential
stability problems are observed, work should cease; the geotechnical engineer should be
immediately contacted. The responsibility for excavation safety and stability of temporary
construction slopes should lie solely with the contractor.

Although groundwater was encountered at a depth of 3 feet in JB-1A, groundwater was not
encountered in the shailower probes in the vicinity of the tower. Given the topography of the
lease area and the shallow depth to bedrock, we do not anticipate significant construction
dewatering. The contractor should prevent groundwater, if encountered, and surface water
runoff from collecting in excavations. Sound bedrock will not be affected by water in the short
term. Subgrade soils and weathered bedrock, if encountered, that become unstable because of
water and/or reworking by construction activity should be replaced with compacted granular
structural fitl or minus %-inch crushed stone, as necessary.

LIMITATIONS

The analyses and recommendations submitted in this report are based upon the data obtained
from two test borings and five probes. The nature and extent of variations from the conditions
observed within the explorations may not become evident until construction. If variations then
appear evident, JGI should re-evaluate the recommendations in this report.

We request the opportunity to review final design drawings and specifications to evaluate the
appropriate implementation of our recommendations. In the event that changes in the nature,
design, or location of the proposed tower are planned, the conclusions and recommendations
contained in this report shall not be considered valid unless we review the changes, and
conclusions of the report are modified or verified by us in writing.

A geotechnical engineer should be retained to provide testing and monitoring services during
the earthwork phases of the project. This is to observe compliance with our design concepts,
specifications, and recommendations and to allow design changes in the event that subsurface
conditions differ from those anticipated prior to the start of construction.

This report has been prepared for the exclusive use of Natcomm, LLC in accordance with
generally accepted soit and foundation engineering practices. No other warranty, expressed or
implied, is made. This report has been prepared for preliminary design purposes and may be
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limited in its scope to complete an accurate bid. Contractors wishing a copy of the report may
secure it with the understanding that its scope is limited to evaluation only.

We thank you for this opportunity to offer our services and look forward to working with you on
this and other projects. If you have questions or require additional information, please contact

us.

Sincerely,

Yobert W. Olah, P.E. Richard W.M. McLaren, P.E.
Geotechnical Engineer Senior Associate/Senior Engineer
feke/J2085192

Attachments: Table 1 — Drilled Shaft/Rock Socket Foundation Design Criteria
Figure 1 — Exploration Location Diagram
Test Boring Logs, JB-1A and JB-1B
Probe Logs, JP-1 through JP-5
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TABLE 1

Winchester PCS Communications Tower
Norfolk Road (Route 44)
Winchester, Connecticut

JGI Project No. J2085192

Drilled Shaft/Rock Socket Foundation Design Criteria

Design Parameter Design Value
Net Allowable Bearing Pressure (ksf) 15
Sound Bedrock (>6 feet)

Ultimate Bond (psi) 200

Sound Bedrock (>6 feet)
Coefficient of Lateral Subgrade Reaction (kcf)

Subsoil (0 — 2 feet) 20 (Z/D)

Glacial Till or Weathered Bedrock (2 — 6 feet) 50 (Z/D)

Sound Bedrock (>6 feet) 80 (Z/D)

Angle of Internal Friction (degrees) 45

Estimated In situ Unit Weight of Bedrock (pcf) 165

Approximate Groundwater Depth on 10/31/08 (feef) Not encountered
Notes:
Ultimate bond should be applied uniformly to shaft length within the bedrock. The

contribution to shaft vertical capacity from soil or weathered bedrock above the sound
bedrock should be ignored.

Z = depth below the ground surface (feet) D = diameter of shaft (feet)
ksf = kips per square foot psi = Kips per square inch

kcf = kips per cubic foot pef = pounds per cubic foot
> greater than
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SITE Norfolk Road PROJECT
Winchester, CT Winchester PCS
SAMPLES TESTS
o % -
(U} 6 £ B o - =) 2
S DESCRIPTION g S 8| ®|E |2z
2 = x| | 2 Elz | &5
T T (9| W > o |(nln| W r4-] & o
o = w | @yl O 1 e a Qi w =
= G 18|13 |2/2| & |<8| & | gk =0
o |Approx. Surface Elev.: 1146 ft c |3|z|Ele| & |20 3 | 56 oH
[T FOREST MAT
1145.5
Dark brown, fine SAND and Silt, with Roots. n
(SUBSOIL) 1145
PROBE TERMINATED AT 0.8 ft
ON PROBABLE BOULDER
5
=;
g
=
]
i
&
&
g
=
3
5
[ed
b
¢
2
2
g
=
5
&
§ The stratification fines represent the approximate boundary lines Spade
o} between soil and rock types: in-situ, the transition may be gradual.
;“ WATER LEVEL OBSERVATIONS, ft PROBE STARTED 10-31-08
g WL ¥ Y PROBE COMPLETED 10-31-08
§| WL I Y Er r acon RIG N/A |[FOREMAN  N/A
QLWL Not Encountered LOGGED DY |JOB# J2085192)




Y

LOG OF PROBE NO. JP-4 Page 1 of 1
CLIENT '
Natcomm, LL.C
SITE Norfolk Road PROJECT
Winchester, CT Winchesfer PCS
SAMPLES TESTS
- o E ‘B
V) o) £ @ - - n&
9 DESCRIPTION |2 Sl el 55|92
0 # 15| om| 3 El z | Eb
T T |¥| W > | o jew| W) Z5 o g
o E o | @ | wl © ' W= [ 3] =
@ 5 |2|31¢|2| & |=8| & | 2| &4
& |Approx. Surface Elev.: 1149 ft a |S|zle|e| & |20 5| 56 oF
] FOREST MAT
1148.5
Dark brown, fine SAND and Silf, with Roots. |
{SUBSOIL) 1148
PROBE TERMINATED AT 0.9 ft
ON PROBABLE BEDROCK
7
8
g
E
-
(4
w
g
&
]
Z
&
3
o]
A
g
£
2
=
b=
8‘|
g
§ The stratification lines represent the approximate boundary lines Spade
&l between soil and rock types: in-situ, the transition may be gradual.
g' WATER LEVEL OBSERVATIONS, ft PROBE STARTED 10-31-08
g WL [Z Y PROBE COMPLETED 10-31-08
gwL T A2 Err acon RIG N/A|FOREMAN  N/A
= Not Encountered LOGGED DY|JOB# J2085192




o ™
LOG OF PROBE NO. JP-5 Page 1 of 1
CLIENT
Natcomm, LLC
SITE Norfolk Road PROJECT
Winchester, CT Winchester PCS
SAMPLES TESTS ]
o g -
0 3 £ @ o - ad
9 DESCRIPTION 18 >l e | £l 8z
Q & P51 wi B El 2 | EB
£ + t@| W > o |wu|l H | z= [
o e w | O |y | O ' L = O w =
d 5181328 & |58| 5|82 | £8
O |Approx. Surface Elev.: 1140 ft a [3|Z2|E| o |20| & Sw e )=
FOREST MAT
1139.5
Dark brown, fine SAND and Silt, frequent Cobbies,
with Roots. ]
T8 (SUBSOIL) 1138.5 —
PROBE TERMINATED AT 1.6 ft
ON PROBABLE BEDROCK
g
C
o
g
8
3
o
o
G
S
[m)
Z
K
5
&
I
3
et
=
E
=
3
£
§ The stratification lines represent the approximate boundary lines Spade
ok between soil and rock types: in-situ, the transition may be gradual.
3 WATER LEVEL OBSERVATIONS, ft PROBE STARTED 10-31-08
g WL (¥ A2 PROBE COMPLETED 10-31-08
PwL (Y ¥ Err acon RIG N/A{FOREMAN  N/A
sl WL Not Encountered LOGGED DY|JoB# J2085192




) ‘.\ ENGINEERED
; % ENDEAVORS
; INCORPORATED
E M E Rso N ™ Tha Experfenced Paint of View

P emdn e, DA
NMETwory Powef

Natcomm, Inc.
Structure & Foundation
Design Calculations
157’ 4C Engineering Services
Site: Norfolk Rd.

EEI Jeb # 15692-E01

ENGINEERED ENDEAVORS INCORPORATED

7610 Jenther Drive ® Meantor, Ohio 44080
Telephone: {440 S18-1101 & Telefax: {2440) 918-1 1083
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= KS ™

pamal wmll | INCORPORATED
M The Exparlancad Point of View £E! Job Number: 15692 Netwark Power
SITE INFORMATION DESIGN INFORMATION —
Location: UITCHFIELD COUNTY, CT Designed By: R. BELKIN
- Site Name: NORFOLK ROAD ] Design Date: 11/19/2008 ;
Site Number: N/A ) Staws: RELEASE
ANTENNA LOADING
(A) LPA-185080/12CF , (6) LPA-80080/6CF, AND (3} LTE
. , 72'x8'x12") PANEL ANTENNAS MOUNTED ON (3) 12
137'-T o {
57! TOP OF PINE BRANCHES T-ARMS AT 150 (CURRENT)

(6} LPA-185080/12CF AND (8} LPA-80080/6CF PANEL
ANTENNAS MOUNTED ON (3} 12 T-ARMS AT 140'¢
(FUTURE)

il&
!

B

——

{6) LPA-185080/12CF AND (6) LPA-B00B0/6CF PANEL
ANTENNAS MOUNTED ON (3) 12 T-ARMS AT 130'¢

(FUTURE)

J'TH f}

70" - BOTTOM OF PINE BRANCHES
\ 7
POLE TRUNK WILL BE FULLY PAINTED

d

{6} LPA-185080/12CF AND (6) LPA-B0OC80/6CF PANEL
ANTENNAS MOUNTED ON (3} 12 T-ARMS AT 120' ¢

(FUTURE)

S —"

NOTES
SYNTHETIC PINE BRANCHES NOT SHOWN FOR

CLARITY

DESIGN CRITERIA
OESIGNED IN ACCORDANCE WITH THE TiA 222-G AND
ASCE 7 FOR 100 MPH 3-SECOND GUST WIND

SPcE

STRUCTURE CLASSIFICATION - T

¢« EXPOSUHE -C
¢«  TOPOGRAPHIC CATEGORY - 1

- —’7
o A
57 g
s

I3 “ A
4 /;:- SN ,’umiuu;yrf; . '/:/L’M
; T,

10 :
R\
L SR

@

——— ENGINEERED ENDEAVORS, INC. ———— AP

. 7210 Jenther Drive ¢ Mentor, Ohic 44080-4372

1 ire: (440)§18-11C1 * Phrone: {888; 270-3853
Fax: {440)918-1108 * www angend com

OF ALL LOCAL SUILONG COCES

S THE SESPONSIBILITY OF THE PURCHASER TO VERIFY THAT THE WD L0803 AND DESIGH CRITERI SPECIFIED MEET THE SEGUIEMENTS




Per the ANSI/TIA 222-G-2003

ENGINEERED
ENDEAVORS 7610 Jenther Drive
INCORPOHRATEDR Mentor. Ofifo 44060
The Sxparisiced Paini of Waw Tol (440} 218-1101 * Fax (440) 918-1108
CUSTOMER: NATCOMM CURRENT DATE:
STRUCTURE:

SITE LOCATION: LITCHFIELD COUNTY, CT

SITE NAME: NORFOLK RCAD

STATUS:

SITE NUMBER: N/A

Load Combinations

6 1.0D + 1.0W, SERVICE DEAD LOAD FACTOR = 10
SERVICE WIND LOAD FACTOR = 1.0 MAXIMUM ROTATION B TOR(°) = 4.00
112D+ 1.6W, WIND DEAD LOAD FACTOR = 1.2

WIND wio ICE FACTOR = 1.6
51,20+ 1.0D, + 1.0W, WIND DEAD LOAD wICE FACTOR = 1.2

DEAD LOAD FACTOR FORICE = 1.0

General Information

STRUCTURE HEIGHT (fi} = 151.0C STRUCTURE CLASSIFICATION n
NUMBER OF MONQPOLE SIDES = 13 DESIGN
DESIGN WIND SPEED (mph) = 100 Wind Load w'o lce 1.90
WIND SPEED wi ICE (mphi= 40 Wind Load w/ [ce 1.50
RADIAL ICE (in)= 1.00 Tee Thickness 1.00
OPERATIONAL WIND $PEED {mph)= 60 Earthquake 1.00
EXPOSURE CATEGORY - [of
DIRECTIONALITY DESIGN. Kd = 0.93 Zg= 900
DIRECTIONALITY SERVICE. Kd= 0.83 a4 =83
DESIGN GUST RESPONSE FACTOR, Gh= 110 Ke=120
SERVICE GUST RESPONSE FACTOR, Gh = 1.10 Kzmin = 0,83
FORCE COEFFICIENT w/o iCE, Cf'= 0.63 TOPOGRAPHIC CATEGORY - 1
FORCE COEFFICIENT w/ ICE, Cf= 1.20 Kr= N/A
= N/A

ACROSS POINTS FACTOR = 1.013

1p/tP

ROV LLTA LT SR L AL T A0 L AW e & WA T T L Vs A Arh R A N n ar A

JOB NUMBER:

MAXIM UM DEFLECTION (inp = 90.6

p WEIGHT OF 1CE {pef) = $6
WIND w/ ICE FACTOR = 1.0 TEMPERATURE FACTOR =

EMERSON.

tratworlt Powaer

11/19/08
157 PINE TREE POLE
15622

RELEASE

NIA 10 non-guy struclures

(Imporance Factor}
SERVICE (Section 2.8.3)
1.00
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Per the ANSI/TIA 222-G-2005
ENGINEERED _.;.-3_. ;
ENDEAVORS 7610 Jamher Drive b b
INGOHPORATED Meror, Ohic 44050 EMERSON. ;
Pl Expetiented Point of Vi Tel £340) QI3-1101 = Fax (440} 918-1108 Natwaorl Powar
CUSTOMER: NATCOMM CURRENT DATE: 11/19/08
) SITE LOCATION: LITCHFIELD COUNTY.CT STRUCTURE: 15T PINE TREE POLE
SITE NAME: NORFOLK ROAD JOB NUMBER: 135692
STTE NUMBER: Nia STATUS: RELEASE
Antenna Loading
CASE L CASE 2 CASE 3
DESCRIPTION QTY  HEIGHT Kz EPA WEIGHT EPA  WEIGHT EPA, WEIGHT,
{fn) e (bs} (1€} {ths) () ibs)
! LPA-185080/1CF 6 149 1376 3.16 16.50 3.76 16.50 6.33 181.05
1 LPA-80080/5CF § 149 1.376 564 21.00 5.64 21400 91 318.16
3 (3} 128 UNIVERSAL T-AR 1 149 1.376 27.00 1134.00 706 113400
4 LPA-1BS0B/1ICF & 139 1.536 3.6 10,50 376 10 56 6.51 179.52 f
5 LPA-30030/6CF 6 139 1.356 554 21.00 554 21.00 3.9 31569
6 (3)12 R UNIVERSAL T-AR i 159 1336 27.06 1134.00 27.00 £134.00
7 LPA-I35080/L2CF 6 129 1335 176 £0.30 376 10.50 6.49 177.38
8 LPA-S0030/6CF 6 129 1333 544 21.00 5.54 .00 837 3306
9 {3) 12 ft UNIVERSAL T-AR I 129 1333 21.00 113480 27.00 1134.00
10 LPA-185080/12CF 5 L] 1513 336 10,50 378 .30 §.47 176.13
t1 LPA-30080/6CF 6 19 £313 5.64 2100 5.64 21.00 8.34 31023
12 (3) 12 & UNIVERSAL T-AR ! 118 L313 27.00 1134.00 17.00 113400 _,
13 {4} PINE BRANCH @30 D { 156 1.390 " 4680 60000 46.80 600.00 63.00 800,00 .
14 {4} PINE BRANCH @30 D i 151 1.380 46.80 600.00 46.30 600.060 65.00 800.00 :
13 {4} PINE BRANCH @30 D i 146 1371 46.80 500.00 45.80 600.90 63.00 £00.00
15 (4) PINE BRANCH 230 D | 141 1.361 16,80 400.00 46.80 600.00 65.00 800,00
§7 {#) PINE BRANCH @30 D i 136 1350 46.80 600.00 46.80 600.00 65.00 20000
[§ {4} PTNE BRANCH @30 D i 131 1.340 36.30 600.00 16.30 600.90 63.00 800.0¢
19 4) PINE BRANCH @30 I ! 136 139 4680 600.00 46,50 600.00 65.00 800.00
20 {4) PINE BRANCH 230 D | 121 1317 46.30 600.60 56.80 500.00 65 60 800.0¢
21 (4) PINE BRANCH 330 D 1 116 1.306 46.30 600.00 46.30 500.00 6300 800.00
21 (4) PINE BRANCH @30 D { i 1294 46.30 600.00 46.30 600.00 §5.00 800.00
13 (4) PINE BRANCH @30 D I 95 1.355 16.80 600.00 46.80 500.90 65.00 800.00
24 (4) PINE BRANCH @30 D 1 5 46.80 600.60 16.80 £00.00 63.00 806.00
T35 (4) PINE BRANCH 530 D i 86 46,80 500,50 46 86 500 00 65.00 800.00
% (4) PINE BRANCH @30 D ! 8t 46,80 400.00 46,86 §00.06 65.00 806.00
=37 (4) PINE BRANCH &30 D ! 6 46,30 600.00 46.80 500.90 65.00 800.00
18 (4) PINE BRANCH @30 D 1 71 46,30 §00.90 46.80 5600.00 6500 806.00
29 LTE ANTENNAS 3 149 6.04 56.00 6.04 50.00 211 335392
30

Zpi2P
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IUNICATIONS STRUCTURE WINU LUAD

CO¥
Per the ANSE/TIA 222-G-2005
ENGINEERED S
ENDEAVORS 7610 Jenther Drive d
‘ Y INCORPORATED Mentor, Ohio 44060 EMERSON.
Tel /440) 9181101 * Fax (340} 9181108 Netwarl Power

The Exparencad Pami of Warw

CUSTOMER: NATCOMM CURRENT DATE: 11715403

SITE LOCATION: LITCHFIELD COUNTY,CT STRUCTURE: 157 PINE TREE POLE
SITE NAME: NORFOLK RGAD JOB NUMBER: 13692

SITE NUMBER: N/A STATUS: RELEASE

Loading Case 1 - Serviceability

The loading developed in Case 1 shall be used for the evaluation of serviceability for the twist and sway limus. The
design of a monopole must also take into account the factored loading cases.

WIND VELOCITY {mph) = 60

Load Combination

1.0D + 1.0We
Antenna Loads
APPURTENANCE
FORCES

HEIGHT GRAVITY WIND GRAVITY WD
{f} (kips} (kips) (kips) fkips)
149 0.063 0.267 0.063 0.267
149 0.126 0.402 0.128 0.402
149 1134 0.320 1134 0.320
136 0.063 0.263 0.063 0.263
139 0.126 0.396 1.000 1.000
139 1434 0.316 1134 0.316
129 0.063 0.259 0.063 0.259
129 9.126 0.390 0.126 0.390
129 KT 0311 1134 0.311
19 0.063 0.235 0.663 0.255 0253
1o 0.126 0.383 0.126 0.333 0.383
119 1.134 .305 L34 0.305 0305
156 0.600 0.360 0.600 0.560 0.560
151 ¢.600 G357 0.600 0.357 0557
146 0.600 0533 0.600 0.553 0533
141 £.600 0549 0.600 0.549 0.549
136 0.600 0343 0.600 0545 0543
131 0.600 0.540 0.600 0.540 0,540
136 0.600 0.536 0,500 0.536 0.536
121 0.600 6531 0.600 0531 0.531
s 0.600 0.327 2,600 0.527 0527
1 0.600 0.522 0.600 03n 050
9% 0.609 0.506 0,600 0.506 0.596
91 8.600 0.3G0 0.500 0.500 0.5306
36 0.600 2.494 0.600 0494 0.494
8! 0.600 0.438 0.500 0.438 0.488
6 0.600 0.482 0.600 0.482 0482
71 0.600 0473 0.500 0473 0475
149 0.150 2t 6. 30 0.313 0215

¥onopole Pressures

WIND WIND
EXPOSLURE PRESSURE PRESSURE
HEIGHT TOEFFICIENT ON POLE ONFOLE
ife} Kz {psft {psh)
339 0.830 183 183
16.18 1363 4.91 LR
26.96 4.550 348 346
37.73 1031 186 386
354 1.087 618 618 ’
39.32 i34 6.43 §.43
0.1 P 45.68 £.58
808G 12190 A.88 6.8%
91.68 1.243 7.07 707
1,272 7.24 .24
1.299 739 39
i22.04 1.354 7353 733
134,32 1.348 157 187
13361 1370 779 1778 3p3P
151.00 1.380 T8 183
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Per the ANSI/TIA 222-G-2003

ENGINEERED
ENDEAVORS
INCORPORATED

The Expermucad Pairt of Viaw

7510 Jewther Drive
Mentar, Ohip 34060
Tel (440; 918-1101 * Fox (440} 918-1108

CUSTOMER: NATCOMM
SITE LOCATION: LITCHFIELD COUNTY, CT
SITE NAME: NORFOLX ROAD
SITE NUMBER: N/A

L.oading Case 2 - Design
WIND VELCCITY {mph) = 100.00

Lead Combination

[.2D + 1.6Wo
‘Antenna Loads
APPURTENANCE
FORCES
HEIGHT GRAVITY  WIND GRAVITY WIND

{f) (Kips) (kips} (kips) (kips)
149 0.063 0.330 0676 1.328
149 0.126 1.247 0.151 1.995
149 L34 0.994 1.361 1.591
139 0065 ~ 0.818 0.076 1.308
139 0.126 1.229 1.000 £.000
139 1134 0.930 1361 1.568
129 0.063 0.805 0076 1.288
129 Q.126 1.210 0151 1933
129 1134 0.963 1361 1.543
1y 0.063 0.791 0076 1.266
ilg 0.126 1.189 Q151 1.903
L £.134 0.948 L.361 1517
156 £.600 1.740 ¢.7120 1784
151 0.600 1.72 0720 2063
145 0.600 178 G.720 2746
141 0.600 1.703 3.720 3123
136 0.600 1.691 0.720 21703
131 4800 1.677 0720 1agd
126 0.600 .66+ 072 2.662
[Ri) 0.600 1.649 0720 163
He 3.600 1.633 0.720 1616
H 2.600 (620 a.720 2592
26 0.6010 137 0.7 1R
9! 0.600 L3355 0370 2,483
35 0.630 1.533 0.720 2456
g1 0.500 1318 Q720 2433
76 0.600 1494 9.720 1.593
11 0.4500 t.474 0.720 2339
49 0.130 0.067 0.180 1.967

Monopole Fressures

WD WIND
EXPOSURE PRESSURE PRESSURE
IOETFICIENT ONPOLE ON POLE
(pshi
24.01

2pad

CURRENT DATE:
: 137 PINE TREE POLE

EMERSON.

Naitwork Power

11/19/08

: 13692
: RELEASE




Engineered Endeavors Inc.

7810 Jenther Drive
Mentor, Ohio 44060
Tel (440) 918-1101 Fax (440} 918-1108

Communications Structure Nonlinear Analysis and Design Program

11/19/2008 11:28:24 AM
Revision 2.0 08/15/07
Engineer R.BELKIN

Customer NATCOMM

Job Name 15692

Structure 157' PINE TREE POLE
Location LITCHFIELD COUNTY, CT
Site NORFOLK ROAD

Site Number 0
Data File CADES\CELLPOLE\CELY15692-151.Cel

OD OD NUM THICK TAPER LENGTH JOINT JOINT YIELD WEIGHT JOINT
BOT TOP SIDESINCH IN/FT FT INCH TYPE KSE LBS  HEIGHT

3470 29.00 18 1875 .293 19.46 59.00 SLIP 6500 1232. 134.00
46.42 32.76 18 3125 293 46.62 76.00 SLIP 65.00 6106. 93.00
58.95 43.82 18 4375 293 5163 9500 SLIP 6500 12276. 48.50
71.00 55.63 18 5000 .293 52.46 .00 BASEPL65.00 17577. .00
TOTAL TUBE WEIGHT 37192. POUNDS
POLE SHAFT LENGTH 151.00 FEET

AISC constants are used for stress reductions.
Tube sections hsve 18 sides

Internal bend radius = 4. X T

Tube diameters are measured flat to flat.
AlSC Tube Shape Coefficient of 1. is applied.

]

—

P
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RESISTANCE TABLE

ELEV  DIAM  THICK EFFFY PhiPn PhiMn Phiva PhiTn DEFLECTILT
);"t {n. In. Ksi Kips Ft-Kips Kips Ft-Kips IN DEG
5t1.00 29.00 .1875 64.16  926. 585. 490, 1169.
149.00 2958 1875 6359 936. 603. 496. 1206.
146.00 3047 1875 62.72  951. 631. 503. 1262.
141.00 3183 .1875 61.28 974. 678. 516. 1356.
139.00 3252 1875 60.70  983. 697. 520. 1393.
136.00 3340 .1875 59.83 995, 725. 527. 1449,
13400 3348 .3125 65.00 1799. 1304. 952. 2608.
13400 33.98 1875 59.26 1003. 743. 531. 1487.
131.00 3436 3125 65.00 1847. 1375. 978. 2749,
129.00 34.95 3125 6500 1879. 1423, 995. 2845,
126.00 3583 .3125 65.00 1926. 1496. 1020. 2992.
121.00 3729 3125 6500 2006. 1623, 1062. 3245.
119.00 37.88 3125 65.00 2038. 1675. 1079. 3349
116.00 38.76 .3125 65.00 2085. 1754. 1104. 3508. N
111.00 4022 3125 6500 2165. 1891. 1146, 3782.
106.50 4154 3125 65.00 2236. 2019. 1184. 4037.
102.00 42886 .3125 65.00 2308. 2150. 1222. 4301.
96.00 4462 3125 6500 2403. 2332, 1272. 4665.
93.00 4475 4375 65.00 3365, 3257. 1781. 6514.
93.00 4550 3125 65.00 2451. 2426. 1298. 4852,
91.00 4533 4375 65.00 3409. 3344. 1805. 6688.
86.00 46.80 4375 65.00 3521. 3567. 1864. 7134.
81.00 48.26 4375 6500 3632, 3797. 1923, 7594.
- 76.00 48.73 4375 65.00 3743. 4034. 1982. 8069.
7300 5119 4375 65.00 3854, 4279, 2041.  8558.
L8075 5273 4375 65.00 3971, 4543,  2102.  9087.
60.50 54.27 4375 6500 4088. 4816. 2164. 9631.
5450 56.03 4375 65.00 4222, 5137. 2235. 10273.
4850 56.79 5000 65.00 4885. 6012. 2586. 12025.
4850 57.7¢ 4375 65.00 4355, 5468. 2306. 10936.
4525 57.74 5000 65.00 4868. 6218. 2630. 12437.
4200 58.69 5000 65.00 5050. 6428. 2674. 12856.
36.00 60.45 5000 65.00 5203. 6824. 2754. 13648,
30.00 6221 5000 6500 5355. 7232. 2835, 14464.
2400 63.97 5000 65.00 5508. 7652. 2916. 15303.
1800 6573 5000 6500 5661. 8083. 2997. 16166.
1206 6748 5000 6500 5813. 8526. 3078. 17053.
6.00 69.24 5000 65.00 5966. 8982, 3158. 17963.
.0C 71.00 5000 6500 6118 9449, 3239, 18897
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- LOAD CASE 1
Loading Case 1 - Serviceability
DEAD LOAD FACTOR 1.00  RADIAL ICE .0C IN.

WIND VELOCITY 60. MPH BOTTOM 4.8 PSF  TOP 7.9 PSF
MAX BASE ROTATION 0.0 DEG
LOAD CASE 1 Loading Case 1 - Serviceability
1.00 DEAD LOAD + 1.00 WIND - DESIGN

ELEV DIAM THICK EFFFY RATIO Pu Mu Vu Tu Dispi Tilt

Ft In. In. Ksi Kips Ft-Kips Kips Ft-Kips Inches Deg

151.00 29.00 1875 64.16 .006 1.26 3. 1.19 .0 19.90 1.16

149.00 29.59 1875 8359 .012 2.88 5. 2.43 .0 19.41 1.16

146.00 3047 .1875 6272 024 3.73 12. 3.10 .0 18.68 1.16

141.00 3193 1875 6128 .046 4,55 28. 3.79 0 1748 1.14

139.00 3252 .1875 60.70  .057 6.03 35. 4.78 0 17.00 1.14

136.00 3340 .1875 5983 .076 6.80 50. 5.40 0 16.29 112

13400 3348 3125 6500 .0a1 7.57 61. 5.45 .0 15.82  1.11

134.00 33.98 .1875 59.26 .088 6.80 61. 5.40 .0 15.82 1.1

131.00 34.36 .3125 6500 .061 8.46 77. 6.12 .0 15.12 1.10

129.00 3495 3125 6500 .068 10.08 89. 7.14 .0 14,67  1.09

126.00 35.83 .3125 65.00 .080 11.16 111, 7.77 .0 13,99  1.07

121.00 37.29 .3125 65.00 .098 12,19 149, 8.40 0 12.88 1.04

119.00 37.88 .3125 65.00 .106 13.83  166. 9.42 .0 12.44  1.03

116.00 38.76 .3125 6500 .118 14.95 194. 1006 .0 11.80  1.01

111.00 40.22 3125 65.00 137 16.19  245. 1071 .0 10.77 .97

106.50 41.54 3125 65.00 .153 16.81 293, 1081 .0 9.88 .83

102.00 42.86 3125 65.00 .167 17.56  342. 1095 0 9.02 .88 .
96.00 4462 3125 6500 .183 18.82  407. 1158 .0 7.96 .82 o
93.00 4475 4375 6500 142 20.56 442. 11864 .0 7.45 .79
93.00 4550 .3125 6500 .190 18.82 442, 1158 .0 7.45 .79
91.00 4533 4375 6500 .146 21.90 465, 1227 .0 7.12 77 .
86.00 46.80 4375 65.00 .154 23.60 527. 1280 O 5.34 73 !
81.00 48.26 4375 6500 .163 25.32 591. 1383 .0 5.60 .68 '
76.00 4973 4375 65.00 .171 27.08 659, 1415 .0 4.91 B4
71.00 5119 4375 65.00 .178 28.91  730. 1478 .0 4.26 60 i
6575 52.73 4375 65.00 183 30.20 807. 1492 .0 3.63 .55 ;
6050 54.27 4375 65.00 .192 31.63  886. 1507 .0 3.05 50
5450 56,03 4375 65.00 .198 33.20 976, 1523 .0 2.46 44
4850 56.79 .500C 65.00 .185 36.89 1067. 1536 .0 1.94 39
4850 57.79 4375 6500 .203 33.20 1067. 1523 .0 1.94 .39 ’
4525 57.74 5000 65.00 .187 37.89 1117, 1547 0 1.68 .36
4200 5869 5000 6500 189 39.35 1168. 1558 .0 1.44 33 i
36.00 6045 .5000 65.00 .193. 41.28 1261, 1574 .0 1.05 .28
3000 6221 5000 650C .19 4327 1355, 1589 .0 .73 23
2400 63,97 5000 6500 .198 4532 1451, 1605 .0 46 19

18.00 65.73 .5000 6500 .200 4742 1547, 16.18 .0 .26 14 j
12,00 67.48 5000 65.00 .201 49.58 1644, 1631 .0 11 .09
6.0C £9.24 5000 86500 .203 51.80 1742, 1644 0 03 .05
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LOAD CASE 1 Loading Case 1 - Serviceability
1.00 DEAD LOAD + 1.00 WIND - DESIGN

ELEV DIAM THICK EFFFY RATIO Pu Mu Vu Tu Displ  Tilt
L Ft in. In. Ksi Kips Ft-Kips  Kips Ft-Kips Inches Deg
i 90 71.00 5000 65.00 .203 5292 1841, 1652 0 .00 .00
* . {lax Deflection Percentage 1.1% Max Tilt 1.16 Degrees

. REACTION COMPONENTS (KIPS AND FT-KIPS)
TRANSVERSE VERTICAL ~ WIND MOMENT ABOUT MOMENT ABOUT MOMENT ABQUT
SHEAR FORCE SHEAR TRANSVERSE VERTICAL WIND AXIS
000 -52.921 16.504 1840.760 .000 .000
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LOAD CASE 2

Loading Case 2 - Design
DEAD LOAD FACTOR 1.00  RADIAL ICE .00 IN.

WIND VELOCITY 100. MPH BOTTOM 24. PSF  TOP 39. PSF
MAX BASE ROTATION 0.0 DEG

LOAD CASE 2 Loading Case 2 - Design
1.20 DEAD LOAD + 1.60 WIND - DESIGN

ELEV DIAM  THICK EFFFY RATIO Pu Mu Vu Tu Dispit Tilt

Ft In. In. Ksi Kips Ft-Kips  Kips Ft-Kips Inches Deg

151.00 29.00 .1875 6€4.16 .025 .94 14, 574 0 9797 575

149.00 29.59 .1875 63.59 .045 2.22 25, 1213 .0 §559 574

1456.00 3047 1875 6272 .102 2.88 62. 1537 .0 92.03 572

141.00 31.93 .1875 6128 209 3.51 138. 1852 .0 86.12 5.66 ‘
139.00 32,52 .1875 6070  .258 4,79 175. 2384 .0 83.78 562
136.00 33.40 .1875 59.83 .347 5.41 246, 2699 .0 80.30 556 ‘
134.00 33.48 .3125 65.00 .234 6.16 299. 2735 .0 78.00 5.50

13400 33.98 .1875 59.26 411 5.41 300. 2699 0 78.00 5.50 ;
131.00 34.36 3125 6500 .282 6.92 381. 3010 0 7460 544
129.00 34.95 3125 6500 .315 8.36 440, 3546 .0 72.35 540

126.00 35.83 .3125 6500 .371 9.35 546. 3856 .0 62.01 532

121.00 37.29 3125 6500 .461 10.26  738. 4223 .0 63.56 5.17

119.00 37.88 .3125 65.00 498 11.81 821, 46.98 .0 6143 510

116.00 38.76 .3125 6500 .556 12.92  961. 4999 .0 58.29 499

111.00 40.22 .3125 6500 .649 1418 1216. 5315 .0 5320 4.78
108.50 4154 3125 65.00 726 14.95 1449, 5380 .0 48.82 458 i
102.00 42.86 3125 6500 795 1590 1690, 5445 O 4462 4.36 Py
96.00 4462 3125 6500 .874 17.31 2016, 57.29 G 39.35 4.06 L
93.00 44.75 4375 6500 679 19.09 2188. 58.05 .0 36.87 390
93.00 4550 .3125 65.00 .91 17.31 2188, 5729 .0 36.87 3.90 ‘
91.00 4533 4375 6500 696 2053 2304, 6093 0 3526 3.82

86.00 46.80 4375 65.00 .739 2237 2608. 6410 .0 31.39 3.61

81.00 48.26 4375 6500 779 2428 2928, 6729 .0 2773 339

76.00 4973 4375 6500 817 2625 3284. 7035 0 24,30 317

7100 51.19 4375 6500 .8%4 28.32 3616, 7346 .0 21.10 295

65.75 5273 .4375 6500 .889 29.88 4001, 7414 .0 17.09 272

60.50 54.27 4375 6500 .921 31.60 4390. 7492 .0 15.14 248

5450 56.03 4375 65.00 .951 3349 4839. 7576 .0 12.20 2.20 ;
4850 56.79 .5000 65.00  .889 3743 5293, 7662 .0 9.60 1.93
4850 57.79 4375 6500 .977 3349 5283. 7576 .0 9.60 1,93 :
4525 57.74 5000 6500 .900 40.92 5542, 76.86 .0 8.34 1.79

4200 58.69 .5000 6500 .810 4237 5791, 7749 .0 7.16 1.66

3600 6045 5000 65.00 926 4430 6256, 78.24 .0 5.23 1.41

30.00 62.21 5000 65.00 .939 48,29 6725. 79.00 .G 3.81 1.16

2400 63.97 5000 65.00 .950 4833 7199. 7973 .0 2.30 .92

18.00 6573 .5000 65.00 .959 5043 7678. 8040 .0 1.29 .69

12.00 67.48 5000 6500 .967 52.59 8160. 81.04 .0 .57 45

6.00 69.24 5000 6500 973 5481 8646. 8167 .0 14 22




LOAD CASE 2 Loading Case 2 - Design
1.20 DEAD LOAD + 1.60 WIND - DESIGN

ELEV DIAM  THICK EFFFY RATIO Pu Mu Vu Tu Displ Tilt

Ft In. in. Ksi Kips Ft-Kips  Kips Ft-Kips Inches Deg
LoD 71.00 5000 65.00 .977 5583 9136. 8209 O 00 .00
*wiax Deflection Percentage 5.4% Max Tilt 5.75 Degrees

REACTION COMPONENTS (KIPS AND FT-KIPS)
TRANSVERSE VERTICAL  WIND MOMENT ABOUT MOMENT ABOUT MOMENT ABOUT
SHEAR FORCE SHEAR TRANSVERSE VERTICAL WIND AXIS
.000 -55.930 81.981 9136.369 .000 .000
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Elevation
151.
149,
148.
141.
139,
136.
134,
131.
129,
126,
121.
118.
116.
111.

Design Summary Table
Stress Ratio Axial

.03 .94
.04 .94

1 2.22
21 2.88
26 3.51
35 4.79
41 5.41
.28 6.16
31 6.92
37 8.36
46 9.35
5 10.26
56 11.81
65 12.92
73 14.18
79 14.95
87 15.9
91 17.31
7 19.09
74 20.53
78 22.37
82 24.28
.85 26.25
89 28.32
82 29.88
95 31.6
98 33.49
9 37.43
91 40.92
83 42.37
94 443
95 46.29
.96 48.33
.97 50.43
97 52.59
.98 55.93

Bending
14.
25.4
61.6
138.1
175.
246.1
299.6
380.8
440.5
546.4
738.3
822.
961.6
1210.3
1448.7
1690.1
2015.8
2187.6
2303.8
2607.9
2928.
3264.
36154
4000.7
4389.8
4830.
5293.3
5542,
5791.4
£6256.2
6725.5
7199.4
7677.8
8160.2
8646.4
9136.4

Loading
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Loading Case 2 - Design
Loading Case 2 - Design
Loading Case 2 - Design
Loading Case 2 - Design
L.oading Case 2 - Design
Loading Case 2 - Design
Loading Case 2 - Design
Loading Case 2 - Design
Loading Case 2 - Design
Loading Case 2 - Design
Loading Case 2 - Design
Loading Case 2 - Design
Loading Case 2 - Design
Loading Case 2 - Design
Loading Case 2 - Design
Loading Case 2 - Design
Loading Case 2 - Design
Loading Case 2 - Design
Loading Case 2 - Design
Loading Case 2 - Design
Loading Case 2 - Design
Loading Case 2 - Design
Loading Case 2 - Design
Loading Case 2 - Design
Loading Case 2 - Design
Loading Case 2 - Design
Loading Case 2 - Design
Loading Case 2 - Design
Loading Case 2 - Design
Loading Case 2 - Design
Loading Case 2 - Design
Loading Case 2 - Design
Loading Case 2 - Design
Loading Case 2 - Design
Loading Case 2 - Design
Loading Case 2 - Design




BASE PLATE AT ELEVATION .00 FEET

TUBE DIAMETER 71.00 INCHES
DESIGN MOMENT 9136.37 KIP FT
DESIGN MOMENT 1S .00 DEGREES FROM THE WIND DIRECTION

APPLIED AXIAL FORCE 55.9 KIPS

APPLIED SHEAR 82.09 KiPS
BOLT DATA

BOLT TYPE AB15GR75

BOLTS ARE EVENLY SPACED

DIAMETER 2.250 INCHES

EFFECTIVE AREA 3.250 SQIN

BOLT YIELD 75.000 KSI

TOTAL LENGTH 6.0 FEET

BOTTOM TEMPLATE MUST BE BOLTED ON
End plates are required.

MINIMUM EMBEDMENT 8.0 FEET
NUMBER OF BOLTS 36
BOLT CIRCLE DIAMETER 79.00 INCHES
APPLIED AXIAL STRESS 47.824 KSH
MAX BOLT FORCE 155.754 KIPS
MAX BOLT SHEAR 2.280 KIPS
BOLT PHI 75
TENSION RESISTANCE 182.813 KIPS
SHEAR RESISTANCE 89.460 KIPS
RATIO 877
BOLT PHi 750

PLATE DATA
DIAMETER OF PLATE 85.00 INCHES
BEND WIDTH REDUCTION 600
EDGE CLEARANCE IS BELOW SUGGESTED MINIMUM
MATERIAL A572 GR50
PLATE YIELD 50.0 KSI
PROVIDED THICKNESS 3.250 INCHES
REQUIRED THICKNESS : 3.244 INCHES
BOLT HOLE DIAMETER 2.625 INCHES
CENTER HOLE SIZE 61.00 INCHES
NET WEIGHT 2352. POUNDS
RAW STOCK WEIGHT 6802.5 POUNDS
SURFACE AREA 35.52 SQFT
MAX APPLIED STRESS 4482 KSI
APPLIED MOMENT 89.15 KIP-FT
RESIST MOMENT 89.50 KIP-FT
RATIO 1.00
PLATE PHI 90
PLATE YIELD 50.00 KSi
CONCRETE STRENGTH 3000. PSl

Base Plate - use 85.00 inch ROUND x 3.250 inch A572 GR50
with (36) 2.250 diameter x 6. foot caged A615GR75 holts
on a 79. inch bolt circle. End plates are required.
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DESIGN CALCULATIONS
FOR A
SPREAD FOOTER FOUNDATION

NATCOMM
157' PINE TREE POLE

NORFOLK ROAD
LITCHFIELD COUNTY, CT

EEI Project Number 15692
November 19, 2008

7610 Jenther Drive » Mentor, Ohio 44060-4872
Phaone: {440) 918-1101 - Phone: (888) 270-3835
Fax; (440) 918-1108 + www.engend.com




FOUNDATION DESIGN CALCULATIONS
FOR
SPREAD FOOTING FOUNDATION

ENGINEERED ENDEAVORS INC.
7610 Jentner Drive * Mentor, Ohio 44060
Tel:(216)918-1101 * Fax:(216)918-1108

19-Nov-08
02.07 PM

CUSTOMER NATCOMM
STRUCTURE 157" PINE TREE POLE
EEI PROJECT 15692
LOCATION LITCHFIELD COUNTY, CT
SITE NAME NORFOLK ROAD
Monopole Base Reactions
Base Loads | Factored Loads | Factored wip=0.75
TIA-222F TIA-222G (soil bearing press.)
Moment, kip-ft 0.0 9136.40 12181.9
Shear, kips 0 82.1 108.5
Axial, kips 0 55.9 74.5
H -~
Select the pole design code . |TIAEIA-222G | p -
Anchor Bolt Data '
Quantity Length Bolt Cre.@ Project,, in
36.0 6.0 758.0 12.0
Soil unit wt, pef 100.00 Concrete unit wt, pef 150.00

IF FOUNDATION [$ SUBMERGED, REDUCE UNIT WEIGHTS BY 62.4!

Minimum Foundation Parameters

Pedestal Min. Width, in g7.00 Pedestal Project., in 12.0
Found. Min Height, ft 5.5
Actual Foundation Size
Height, ft Width, ft
Slab 3.00 34.00
Pedestal 3.00 8.50
Foundation Weight, kips 552.71
Cancrete, cub.yd. 136.47
Soil Weight, kips 218.75
Total weight foundation and soil {not factored) 769.48
Total Vertical Load, kips 742 83
Total Overturning Moment, kip-ft 9629.0C
Total Resisting Moment, kip-ft 12628.05
Safety Factor [ 1.31 I
Kern of Eccentricity, ft 5.67
Actual Eccentricity, fi 12.96 uplift exists!
Allowable Gross Saoil Pressure, ksf (see scil report)
Allowable Net Soil Pressura, ksf (sze sail raport) 8.9
Max soif pressure, ksf par TIA-222G 4.51
per TIA-222F n/a




FOOTING STRENGTH DESIGN

Concrefe, psi 3000
Steel, ksi 60

TWO-WAY SHEAR IN THE SLAB

Vertical Load, kips
Bearing Soil Pressure, ksf
Shear in the slab, kips
Design shear Vn, Kips

ONE-WAY SHEAR IN THE SLAB

Max soil pressure, ksf

Actual Eccentricity, ft

Kern of Eccentricity, ft
Pressure Distribution Zone, ft
Effactive Pressure Zone, ft
Max Shear Force, ips
Design Shear, kips

SLAB DESIGN IN FLEXURE

Max soil pressure, ksf

Actual Eccentricity, ft

Kern of Eccentricity, ft

Pressure Distribution Zone, ft
Effective Pressure Zone, ft

Soil Pressure at Effect. Zone Edge

Shear Force at Critical Section, kip

Bending Moment, k-ft
Coefficient of Resistance Rn=

Min. Required Reinf. Ratio

Min. Reinf. Ratio per AC1 318, 200/Fy

Min. Reinf. Ratio per AC1 318 for wind&seism.
Design Reinforcement Ratio

Min, Steel Area, sg.in.

Bar size

Bar section area, in*2

Bottom Bars Min. No.of Bars/One direction
Actual No.of Bars/One directicn
Actual Steel Area, sq.in.
Steel Ratio Actual
Revised Coef. of Resist., Rn
Design Moment, Kip-ft
Total bottom bars
Horizontal Spacing, in  shor=

TOPR Min. Steel Area, sq.in (0.18%)
Min, No.of Bars/Cne direction
Actual No.of Bars/One direction
Top Steel Area, sg.in
Horizontal Spacing, in  shor=
Total top bars

Concrete cover, in
Distan. d (slab), in

55.90
0.05
50.05
1597.07

3.81
12.96
5.67
12.11
10.08
1236.5
1215.7

3.61
12.96
5.67
12.11
12.11
0.00

7426
6470.4
206.5

0.00359
0.00330
0.00359
0.00359
46.92

8

0.79

60.00
68
53.72
0.00411
246.85
7734.74

Ta0]

5.00

23.50
30.0C
35.00
27.65
11.82

C ]

p=0.85

¢ =085

¢ =0.90

ok

to be revised

max bar size - #8
verify bar area if not #3

ok

ok

incl.{4) bars cn the sides

expansion or temp

ok




Pedestal Width, in 102 Ultim. Momer 83827

Concrate, ksi 3

Reinforcement, ksi 60

Actual Rebars , #8 Q-ty &6 Area, sq.in 0.79

Nominal Bars Q-ty 12 Area, sq.in 4,35
“Minimum reinforcement ratio 0.0033 Rebar space, 4.52

kctual reinforcement ratio 0.0050

Concrete cover , in -3

Rebar layout radius, in 47.50

Bending about the major axis

Design moment about the major axis, kip-ft 10807.95 OK

No. Angle,deg Coord.,in Edge Dist, in No. Angle, deg Coord., inZdge Dist., in
1 0 47.50 3.50 7 180  -47.50 98.50
2 30 41.14 9.86 8 210 -41.14 92.14
3 66 2375 27.25 . g 240 -2375 74.75
4 90 0.00 51.00 10 270 0.00 51.00
5 120 -23.75 74.75 11 300 2375 27.25
6 150 -41.14 92.14 12 330 41.14 9.86
Location of neutral axis ¢=, in 9.65
Compression zone, 2= 8.20
Na. e Force Tension zone No.
kips
1 0.0019 22982 2
eu= 0.003 3
ey= 0.00207 4
5
8
7
8
. g
3 10
7 Concrete, kips 2133.29 11
: 12
Total compression 2363.11 Total tension, kips
Moment due to compression Moment due to tension
Rebars Farce Mom. Arm.  Moment Rebars Farce Mom. Arrr Moment
kips in k-t kips in k-t
2 8.4% 41.14 -28.82
1 229.82 47.50 909.7G 3 250.70 23.75 -515.97
2 .00 41.14 0.00 4 250.70 0.00 0.00
12 0.60 41.14 0.00 5 260.70 -23.75 515.97
8 28070  -4114 893.58
Concrete  2133.29 48.90 8337.46 7 260.70 -47.50 1031.94
8 25070 4114 893.68
] 26070 -23.75 515.97
10 26070 0.co 0.09
11 26070 2375 -515.87
12 8.41 41.14 -28.82
Total in compression 9247.16 Total in tension 2781.67

0.000+1
0.0055
0.0129
0.0202
0.0256
0.0276
0.0256
0.0202
0.0129
0.0055
0.0001

Force
kips
8.41
260.70
260.70
260.70
260.70
260.70
260.70
280.70
280.70
260.70
841
2363.11




Bending about the diagonai

No. Angie, deg Coord. in Edge Dist, in
phi c1 di

1 a 47.50 24.62

2 a0 41,14 30.99

3 60 2375 48.37

4 90 €.00 72.12

5 120 -23.75 95.87

6 150 -41.14 113.26

Location of neutral axis c=, in 33.22

Compression zone, a= 28.23
No. e

Py

Q0.000775875
eu= 0.003 2

Concrete, kips
Total compression

Moment due to compression

Rebars Force Mom. Arm.  Moment
Kips in ke-ft
1 86.68 47.50 34313
2 0.00 41.14 0.00
12 0.0 41.14 c.00
Concrete  2032.60 62.71 10622.67
Tota!l in compression 10865.80
Design Moment, kip-ft 11452.01

Pedestal Design Moment, kip-ft

No.

o~y

11
12

Ferce
kips
86.68

2032.60

2119.28

Angle, deg Coord., inZdge Dist., in

Moment due to tension

Rebars

~ O O m -~ w

—- -

0807.95:

phi 1 di

180 -47.50 119.62
210 -41.14 113.26
240 -23.75 9587
27¢ 0.00 7212
300 23.75 48 37
330 41.14 30.99

Tansion zone No.
2
3
ey= 0.002G7 4
5
8
7
8
g
10
11
12

Total tension, Kips

Force Mom, Arm Mement

kips n k-ft
172.53 2375 -341.48
260.70 23.75 -515.97
260.70 0.00 0.Co
260.70 -23.75 515.97
260.70 -47.50 1031.94
26070 -41.14 893.68
26070 L2375 515.97
260.70 000 0.00
172.53 2375 -341.48
Total in tension 1758.66

OK

-0.0002
0.0014
0.0035
0.0057
0.0072
0.0078
0.0072
0.0057
0.0035
0.0014

-0.0002

Force
Kips
-25.34
172.53
260.70
260.70
260.70
260.70
260.70
260.70
280.70
172.53
-25.34
2119.28
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